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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize the formation of a thin film 
wherein the waste of a film material is omitted to enhance 
utilization efficiency in forming the thin film on a semiconductor 
substrate and the irregularity of the thickness of the formed film 
is not determined by the pattern on a semiconductor wafer. 
SOLUTION: A liquid material ejected from a nozzle is supplied to 
the surface of a semiconductor substrate by using an ink jet 
mechanism consisting of a liquid material housing part 12, a drive 
part 14 and a nozzle part. By supplying the film material (liquid 
material) by an ink jet system, the film material can be supplied 
only to a desired part of the semiconductor substrate and the 
supply thereof to an unnecessary part is prevented and the 
irregularity of film thickness is prevented from depending on the 
pattern on a semiconductor wafer. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The plate member of two or more nozzles formed in seriate which has a single tier at least, 
The receipt room which contains a liquid ingredient, and the **-ed room which holds the liquid 
ingredient supplied from the receipt room for **-ed, The liquid ingredient stowage where it has the free 
passage hole which is open for free passage for a nozzle, and the upper part is sealed by said plate 
member, The thin film deposition system using the ink jet device characterized by providing the 
mechanical component which a pressure is applied [ mechanical component ] to a **-ed room and 
makes the liquid ingredient of ******-ed inject from a nozzle through a free passage hole, and changing. 
[Claim 2] The plate member which has two or more trains of two or more nozzles formed in seriate, and 
the receipt room which contains a liquid ingredient, The liquid ingredient stowage where it has the **-ed 
room which holds the liquid ingredient supplied from the receipt room for **-ed, and the free passage 
hole which is open for free passage for a nozzle, and the upper part is sealed by said plate member, The 
thin film deposition system using the ink jet device characterized by providing the mechanical 
component which a pressure is applied [ mechanical component ] to a **-ed room and makes the liquid 
ingredient of ******-ed inject from a nozzle through a free passage hole, and changing. 
[Claim 3] The process which the front face of a semi-conductor substrate is made to meet the nozzle 
side of the ink jet head which has a single tier at least of two or more nozzles formed in seriate, and 
arranges it. The thin film formation approach using the ink jet device characterized by providing the 
process which injects a liquid ingredient on the front face of a semi-conductor substrate from the 
nozzle as which two or more nozzles of a single tier were chosen at least corresponding to the pattern 
which should be formed, and forms the film in the front face of a semi-conductor substrate, and 
changing. 

[Claim 4] The thin film formation approach using the ink jet device according to claim 3 characterized by 
making the environment between the front face of a semi-conductor substrate, and a nozzle into the 
ambient atmosphere of the solvent of a liquid ingredient. 

[Claim 5] The process which is made to meet the nozzle side of the ink jet head which has two or more 
trains of two or more nozzles formed in seriate in the front face of a semi-conductor substrate, and is 
arranged, The thin film formation approach using the ink jet device characterized by providing the 
process which injects a liquid ingredient on the front face of a semi-conductor substrate from the 
nozzle as which two or more nozzles of two or more trains were chosen corresponding to the pattern 
which should be formed, and forms the film in the front face of a semi-conductor substrate, and 
changing. 

[Claim 6] The thin film formation approach using the ink jet device according to claim 5 characterized by 
"making the environmenV^tween the front face of a "semi-conductor substrate, and"a"nozzle into the 
ambient atmosphere of the solvent of a liquid ingredient. 

[Translation done.] 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION ~ ~~ _ 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a thin film deposition system and the thin film formation 
approach, and relates to the thin film formation approach using the thin film deposition system using an 
ink jet device, and an ink jet device especially. 
[0002] 

[Description of the Prior Art] Conventionally, the various formation approaches are proposed about thin 
film formation of an LSI semiconductor device, the conventional general thin film formation approach in 
the field of an LSI semiconductor device — CVD (chemical gaseous layer growth) — it is law. SOG 
(spin-on glass: Spin-On-Glass) — law is also used widely conventionally. Carrying out the deer of the 
approach of these former, the use effectiveness of a film ingredient is low, it is about 5 to 20% in general, 
and a lot of film ingredients will become useless. This becomes a problem especially when it is an 
expensive film ingredient The conventional approach also has the trouble which is when dispersion in 
the thickness of the film formed is severely decided with the pattern on a semi-conductor wafer again. 
[0003] The thickness of the film formed in a CVD method will become thin with a high density pattern 
space depending on a pattern consistency, the flow according [ the thickness of the film formed by the 
SOG method ] to the viscosity of a film ingredient — depending — an extensive space area — a ** 
space area — comparing — ** — it will become thin. It is effective that high control of the versatility 
on a semi-conductor wafer forms the thick film in a big slot field very effectively [ in order to perform 
process integration ], in order to carry out CMP (chemical mechanical polish) processing and to obtain 
good surface smoothness. Carrying out a deer, the CVD method and the SOG method do not have such 
a controllability so that I may be understood from what mentioned above. Furthermore, a certain 
process tool requires bead removal of a periphery, in order to prevent a clamp device from particle 
generating. Usually, although width-olH'ace removal is carried out, the addition (3mm or 6mm) process 
whose the removal of this includes etching for covering of the photoresist for edge bead removal and 
film removal and exfoliation of a photoresist will be needed from the edge of a wafer, therefore cost 
increases the CVD film. 
[0004] 

[Problem(s) to be Solved by the Invention] There was also a problem which is when a lot of 
[ effectiveness / the use effectiveness of a film ingredient is low and ] film ingredients become useless 
or dispersion in the thickness of the film formed is severely decided with the pattern on a semi- 
conductor wafer in the conventional thin film formation approach, as mentioned above, and the addition 
process was needed and had the problem that cost increased. 

[0005] It is made in view of such a situation, this invention has the high use effectiveness of a film 
jngredient, and it aims at offering the thin film deposition system and the thm film formation app roach 
which moreover made increase of cost the minimum, without determining dispersion in the thickness of 
the film formed with the pattern on a semi-conductor wafer. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the thin film 
deposition system of this invention The plate member of two or more nozzles formed in seriate which 
has a single tier at least, The receipt room which contains liquid ingredient, and the **-ed room which 
holds the liquid ingredient supplied from the receipt room for **-ed, It has the free passage hole which 
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is open for free passage for a nozzle, and is characterized by providing the liquid ingredient stowage 
where the upper part is sealed by said plate member, and the mechanical component which a pressure is 
applied [ mechanical component ] to a **-ed room and makes the liquid ingredient of ******-ed inject 
from a nozzle through a free passage hole, and changing. 

[0007] In the above-mentioned thin film deposition system using an ink jet device, a mechanical 
component consists of two or more driver elements prepared corresponding to two or more nozzles. 
[0008] In the above-mentioned thin film deposition system using an Inkjet device, a driver element is a 
piezoelectric device. 

[0009] The thin film deposition system of this invention Moreover, the plate member which has two or 
more trains of two or more nozzles formed in seriate, The receipt room which contains a liquid 
ingredient, and the **-ed room which holds the liquid ingredient supplied from the receipt room for **- 
ed, It has the free passage hole which is open for free passage for a nozzle, and is characterized by 
providing the liquid ingredient stowage where the upper part is sealed by said plate member, and the 
mechanical component which a pressure is applied [ mechanical component ] to a **-ed room and 
makes the liquid ingredient of ******-ed inject from a nozzle through a free passage hole, and changing. 
[0010] Setting to the above-mentioned thin film deposition system using an ink jet device, a mechanical 
component consists of two or more driver elements prepared corresponding to two or more nozzles of 
two or more trains. 

[001 1] In the above-mentioned thin film deposition system using an ink jet device, a driver element is a 
piezoelectric device. 

[001 2] The process which the thin film formation approach of this invention makes the front face of a 
semi-conductor substrate meet the nozzle side of the ink jet head which has a single tier at least of two 
or more nozzles formed in seriate, and is arranged. It is characterized by providing the process which 
injects a liquid ingredient on the front face of a semi-conductor substrate from the nozzle as which two 
or more nozzles of a single tier were chosen at least corresponding to the pattern which should be 
formed, and forms the film in the front face of a semi-conductor substrate, and changing. 
[0013] In the above-mentioned thin film formation approach using an ink jet device, the environment 
between the front face of a semi-conductor substrate and a nozzle is made into the ambient 
atmosphere of the solvent of a liquid ingredient. 

[0014] In the above-mentioned thin film formation approach using an ink jet device, an injection process 
is a process which drives the driver element corresponding to the nozzle as which it was chosen of two 
or more driver elements prepared at least corresponding to two or more nozzles of a single tier. 
[0015] In the above-mentioned thin film formation approach using an ink jet device, a driver element is a 
piezoelectric device. 

[0016] The thin film formation approach of this invention Moreover, the process which is made to meet 
the nozzle side of the ink jet head which has two or more trains of two or more nozzles formed in 
seriate in the front face of a semi-conductor substrate, and is arranged. It is characterized by providing 
the process which injects a liquid ingredient on the front face of a semi-conductor substrate from the 
nozzle as which two or more nozzles of two or more trains were chosen corresponding to the pattern 
which should be formed, and forms the film in the front face of a semi-conductor substrate, and 
changing 

— [0017] In the above-mentioned thin film formation approach using an ink jet device, the environment 
between the front face of a semi-conductor substrate and a nozzle is made into the ambient 
atmosphere of the solvent of a liquid ingredient. 

[0018] Setting to the above-mentioned thin film formation approach using an ink jet device, an injection 
process is a process which drives the driver element corresponding to the nozzle as which it was 
chosen of two or more driver elements prepared corresponding to two or more nozzles of two or more 
trains. 

[0019] In the above-mentioned thin film formation approach using an ink jet device, a driver element is a 
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piezoelectric device. 

[0020] In the above-mentioned thin film formation approach using an ink jet device, a liquid which is 
different from the train from which two or more trains differ is injected. 

[0021] In the above-mentioned thin film formation approach using an ink jet device, a liquid is an SOG 
ingredient. 

[0022] In the above-mentioned thin film formation approach using an ink jet device, a liquid is a dopant. 
[0023] In the above-mentioned thin film formation approach using an ink jet device, a liquid is a solvent 
which adjusts the viscosity of the film which should be formed. 
[0024] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained 
with reference to a drawing. 

[0025] The thin film formation by this invention is based on the printing technique which used the ink jet 
method. 

[0026] Drawing 1 is the sectional view fracturing and showing a part of basic configuration of the typical 
ink jet head of the thin film deposition system concerning the gestalt of implementation of this invention. 
This ink jet head consists of the liquid ingredient hold section 12 which holds the liquid ingredient which 
should be injected, and the liquid ingredient mechanical component 14 which generates the driving force 
which is formed in the lower part of the liquid ingredient hold section, and drives a liquid ingredient. As a 
liquid ingredient, liquid ** which consists of an SOG ingredient, a low melting point ingredient or a solid 
material that should be deposited, and a resolvent is used. Between the liquid ingredient hold section 
and the liquid ingredient mechanical component 14, the diaphragm member 16 which consists of an 
elastic plate member is formed, and mutual is intercepted. 

[0027] It consists of frames 18 and the liquid ingredient hold section 12 is the top face. Two or more 
nozzle holes 20 are sealed by the top-plate member 22 formed in seriate. Like the liquid ingredient hold 
section 12, the liquid ingredient mechanical component 14 consists of frames 24, and is prepared in the 
direction as the array direction of the nozzle hole 20 where the piezo-electric member 26 of the 
multilayer structure which generates liquid ingredient driving force in the interior is the same two or 
more seriate. The liquid ingredient hold section 12 has the free passage hole 32 which opens for free 
passage the liquid ingredient hold room 28 in which a liquid ingredient is held, the **-ed [ liquid 
ingredient ] room 30 which -ed ** a liquid ingredient, the **-ed [ liquid ingredient ] room 30, and the 
nozzle hole 20 of the top-plate member 22. Between the liquid ingredient hold room 28 and the **-ed 
[ liquid ingredient ] room 30, the liquid ingredient supply control valve 34 is formed. 
[0028] Two or more nozzle holes 20 are established in the top-plate member 22 seriate, as mentioned 
above. That is, the gestalt of a multi-nozzle is made. Thereby, a long thin film formation field can be 
covered. That is, since the nozzle is formed together with [ two or more ] seriate, the injection width of 
face of a liquid ingredient can form easily the large therefore film with long die length. According to the 
present technique, a dot pitch can be raised to 1000dpi (1000 dots per inch = 25-micron pitch) extent. 
This resolution is enough to solve the above-mentioned conventional problem. 

[0029] Two or more free passage holes 32 which open the **-ed [ liquid ingredient ] room 30 of the 
liquid hold section 28 and the **-ed [ liquid ingredient ] room 30, and the nozzle hole 20 of the top-plate 
member 22 for free passage are formed in the array direction of the nozzle hole 20 corresponding to the 
" nozzle hole 20, as shown in drawing 2 . Similarly; as shown in- drawing 3 , in the array direction of the 
nozzle hole 20, two or more arrays of the piezo-electric member 26 of the multilayer structure in the 
liquid ingredient mechanical component 14 are carried out corresponding to the nozzle hole 20. 
[0030] As the top face of the piezo-electric member 26 is shown in drawing 1 , both the edges 38 where 
it is in contact with the inferior surface of tongue of the diaphragm member 16, and the piezo-electric 
member 26 contacts and that meet in the array direction of the nozzle hole 20 of the part (contact part) 
36 of the diaphragm member 16 are made into the shape of a cross-section concave surface at closing 
in. The liquid ingredient hold room 28 of the liquid ingredient hold section 12 is located in the upper part 

-6- 


by the side of one side ed S e in the liquid ingredient hold section 12 (it sets to drawmgl and ,s a nght- 
hend side edge) and the «-ed [ liquid ingredient ] room 30 is in the pars basilans ossis occipitalis of 
centra cloles n "« iquid ingredient hold section 12. Moreover, the free passage hole 32 which opens 
^-ed iq ingredient ] room 30 and the nozzle hole 20 of the top-plat, member 22 for free 
passage is in the side edge Ot sets to drawing 1 and is left-hand s de edge) side of another s,de ,n the 
Zm ingredient hold section 1 2, and is prolonged from the **-ed [ l,qu,d ingredient ] room 30 to the 
nozzle h^e 20 The **-.d [ liquid ingredient ] room 30 is located on the above-mentioned part (contact 
p rt 36 of the diaphragm member 1 6 which the piezo-electnc member 

an electrical potential difference V drives namely, vibrates the p,ezo-electr,c member 26_ # the P«» 
lotriV member 26 vibrates - this vibration - the above-mentioned contact part 16 of the diaphragm 
memberTe - a P es sure - winning popularity - this contact part 16 - the upper part - push ra,s,ng 
^ Consequently the ~-ed [ liquid ingredient ] room 30 on the contact part 16 is co-pressed n 
response to a pressure. Thereby, the liquid ingredient in the *»-ed [ l„u,d ingredient ] room 30 ,s 
3r e d to the nozzle hole 20 through the free passage hole 32. and is further injected from the nozzle 
ho^O elide. At this ome. it prevents that the pressure by the drive 

reveals the liquid ingredient supply control valve 34 to the liquid ingredient hold room 28 wh,1e ,t ,s 
closed and prevents the back flow of the liquid ingredient to the liquid mgredient held room 28. Then. 
euTlv of the electrical potential difference to the pieze-electric member 26 stops and the p,ezo- 
Z£ member M U de-energized, the above-mentioned contact part 16 of the pressure to return and 
tTTZ liquid ingredient] room 30 of the diaphragm member 16 will be : lost to an iniba. vdv. 
position. Supply in the nozzle hole 20 of the liquid ingredient in the **-ed [ liquid ingredient room 30 
?hrour t he free passage hole 32 is lost by that cause, and injection of the l,qu,d ,ngr.d,entto the 
eTrit TsZ* II the nozzle hole 20. When the pressure to the «-ed [ liquid ingre*en, : I room 
T* lost, the Cosed liquid ingredient supply control valv. 34 open* and the 
liquid ingredient hold room 28 is made to flow into the «-ed [ liquid ingredient ] room 30. In this 
condition^ a predetermined electrical potential difference is again impressed to the piezo-electnc 

nozzle hole 20 through above-mentioned actuation outside. 

£o 3 1] T^e nozzle slcture which shows drawing 4 in drawing 1 shows the example by which two or 
more trains ( drawing 4 two trains) array was carried out to the shape of an array. Thus, when ,t 
To* d Tea anl^e array, a big thin fllm formation fleld can be "^^'^XZ 
is formed together with [ two or more ] the shape of an array, the mjecbon w,dth of face of a l,qu,d 
inaredient can form easily the large therefore film with wide width of face. 

»032 sTnc. a liquid ingredient can be supplied only to the limited fleld according to the equipment of 
he above-mentioned configuration, the use effectiveness of a liquid ingredient becomes very T»gh 
0033] Drawing 5 is the same drawing as drawing 3 at the time of carrying out two ™ 
of the nozzle structure at the shape of an array, as shown in drawing 4. and shows the condition that 
It ™ of the piezo-electric member 26 of the multilayer structure o liquid dnve crCes are 
carried out in the array direction of the nozzle hole 20 corresponding to the nozzle hole 20 
wSa I The case where an insulator layer is formed in a semi-conductor substrate using this equipment 

is explained with reference to drawing 6 . 
" " [0035] As shown in drawings . the semi-conductor substrate 42 is made to meet a nozzle side (top 
elate member 22) al^tlnTnges. If Pb (lead) layer of a predetermined pattern shall be now formed on 
£ fronTface of the semi-conductor substrate 42. the liquid ingredient interior of a room will be filled up 
with Pb from restoration opening (not shown). Subsequently, the location of ^ 
substrate 42 is adjusted to a nozzle location. Subsequently, an electneal potential difference V „ 
imoressed to the piezo-electric member 26 of a liquid mechanical component, the piezo-electnc 
member 26 I driven, a pressure is applied to a «-ed [ ingredient ] room through the diaphragm member 
« i and this injects the liquid ingredient Pb of *«*«-ed [ ingredient ] on semi-ccnductor substrate 42 
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front face from a nozzle. According to the present technique, a dot pitch can be raised to 1000dpi (1000 
dots per inch = 25-micron pitch) extent, and this resolution can be satisfied. 

[0036] When injecting the liquid ingredient Pb on semi-conductor substrate 42 front face from a nozzle, 
the nozzle which injects the liquid ingredient Pb is chosen so that Pb layer of a predetermined pattern 
may be formed on the front face of the semi-conductor substrate 42. Furthermore, it is made to 
correspond to the configuration of Pb layer pattern formed, and the piezo-electric member 26 which 
should be driven is chosen. It is for choosing the nozzle in the field corresponding to a pattern 
configuration. For example, as shown in drawing 7 , when the configuration of Pb layer pattern (th.n film 
pattern) 44 formed is the thing of the shape of a straight line of predetermined die length, the piezo 
electric member 26 which should be driven so that the nozzle in the field (field enclosed with the broken 
line shown in drawing 7 ) corresponding to the pattern configuration may be chosen is chosen. 
Furthermore, it is made to correspond to the thickness of Pb layer pattern formed, the electrical 
potential difference impressed to the piezo-electric member 26 is also chosen, and the injection force of 
Pb from a nozzle is made proper. It is for setting the thickness of Pb layer formed as a desired value. 
Furthermore, it is made to correspond to the scale of Pb layer pattern formed, and the distance of a 
nozzle side and semi-conductor substrate 42 front face is also chosen. It is for adjusting extent of the 
breadth of Pb ingredient which is made to correspond to the scale of Pb layer formed, and is injected 
from a nozzle. For example, if the scale of Pb layer formed is large, distance will be enlarged, and 
distance will be made small if the scale of Pb layer formed on the other hand is small. Pattern format.on 
of the Pb film of desired thickness can be carried out by adjusting the amount of breadth of Pb, and the 
pitch of each dot to arbitration. 

[0037] According to the gestalt of above-mentioned operation, since the ink jet method is used, a l.qu.d 
ingredient can be supplied only to the limited field and the use effectiveness of a liquid ingredient 
becomes very high. Since the ink jet method is used, the thickness of the film formed is influenced by 
the pattern on a semi-conductor wafer, and it is not said that it varies. And since an excessive process 
is not needed, increase of cost is not caused. Moreover, since the ink jet method is used, a dot pitch 
can be raised to 1000dpi (1000 dots per inch = 25-micron pitch) extent, and a pattern with high 
resolution can be obtained. Moreover, since the liquid ingredient sprayed on semi-conductor substrate 
42 front face flows according to the viscosity, the layer front face formed becomes flat. When thin film 
formation processing is made into a final-treatment process, elevated-temperature heat treatment can 
be performed by heating the semi-conductor substrate 42 beforehand further again. Moreover, you may 
heat after pattern formation. 

[0038] Inkjet Head equipment is a nozzle array, i.e., an ink jet, as shown in drawing 8 . The m.gration 
equipment 52 driven with a driving gear (not shown) so that a head may move in the semi-conductor 
substrate 42 top may be provided. Inkjet As head equipment is shown in drawing 8 , when migration 
equipment 52 is provided Even when the nozzle array has only one nozzle train, the semi-conductor 
substrate 42 top is moved in the direction of X-Y for a nozzle array, as an arrow head shows. The film 
of a request pattern can form on the front face of the semi-conductor substrate 42 by stopping a 
nozzle array in a desired location, making a liquid ingredient inject from the nozzle chosen on the semi- 
conductor substrate 42 in the location, and repeating such actuation. 

[0039] This invention is not limited to the gestalt of the above-mentioned implementation, and in order 

to prevent a liquid ingredient drying, it may perform environmental control (control of a stratum, 

temperature, etc.). Especially the thing for which an environment is maintained at the solvent ambient 
atmosphere of a liquid ingredient is effective from the semantics which prevents desiccation of the 
particle of the liquid which blew off. 

[0040] This invention is not limited to the gestalt of the above-mentioned implementation, and in order 
to prevent a liquid ingredient drying, it may control an injection environment (control of a stratum, 
temperature, etc.). Especially the thing for which an injection environment is maintained at the ambient 
atmosphere of the solvent of a liquid ingredient is effective from the semantics which prevents the 
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. , , . , . . . . r th - nar+icle of the injected liquid. That is, the liquid ingredient 
^LtZ^ZTZ^ rCst^and its so,v«n t and th« .ingredient which should b. 
contains xne in B . «u examole drawing! ) w th the solvent. Generally a 

th. nozzle ho.e 20. Therefore, the ingredient which should be deposited dnes m an r""^*** 

•Toohol as a liquid ingredient when a silanol and the methyl aloohol as the solvent are used the 
destlton in a" ^a\uon stroke will be prevented with th. methyl aioohol in an amb.ent atmosphere 
tZZTZZ* which is th. ingredient whioh should be deposited will be firmly deposed on up to the 

W ^att n.™ is just to oarry out ** ON of the so,vent evaporated in the injection 
env^nTenx wide surrounded and opened to speoial in th. injection environment surrounded from the 
eZna7envilment with th. envelopment vessel, in order to maintain an injection env.ronment at the 
amoient Zo^here of the solvent o, a lipoid ingredient Eaoh Inkjet device which shewed the solvent 
in the eestalt of operation for ** ON can also be used. 

0042] the gestialt of operation shown in drawings . the semi-conduetor substrata 42 ,s arranged 
above the ink jet device, and a liquid ingredient is injected by the front lace of the 
substrate 42 from a downward Inkjet device. However, it is mad. to reverse, and th. location of the 
semtclnductor substrate 42 and an inkjet device may arrange an Inkjet d.v,ce for the semiconductor 
sZJate 42 up oaudad . and may make the downward semi-conductor substrate 42 mject a l,qu,d 
nt.^ from an upper inkjet device. With th. gestalt of operation shown in djawmgj^ . the sem,- 
oonduotor substrate 42 and the inkjet device are arranged perpendicularly. However, the sem,- 
oonductor substrate 42 and an inkjet device may be arranged horizontally, and may make a l,qu,d 
ingredient inject to the semi-conductor substrate 42 horizontally from an ink jatdev.ee. 

0043 MonTver in order to make in agreement th. pattern on a wafer, and the pattern wh,ch should be 
ormed pa«l recognition equipment may be used. Two or more kinds of liquid ingred.ents may be 
IdTed to one inkjet Lad. This is the description of an inkjet head of having two or more multi-nozzl. 
arrays A nozzle array can hold liquid A which has for example, the repeat pattern, ta ^exampU ,s 
.Zeni liquid B, and Liquid C. Liquid A is an SOQ ingredient, Hquid B is a dopant and L,qu,d C ,s good 
only also as a solvent for controlling the viscosity of the film formed. 

[0044] The electrical potential difference impressed to the piezo-electnc member 26 ,s changed further 
again and you may make it control the amount of liquid ingredients injected from a nozzle. 
[OoT 5 ] tt is applicable also to a diff.r.„t dopant, even if it mixes those dopants and makas the m,xed 
dooant iniectfrom one nozzle train or two or more nozzle trains, it is, and a nozzle array ,s **. 
»M6% addition of eMJ rsa in th. range which does no, change the summary of this invention. ,t can 


change variously. 
[0047] 


Effect of the Invention] According to this invention, a film ingredient can be supplied only to the 
speTf ed field and since the thin film is formed with the inkjet method, thereby, the use e~n e ss 
Te 1Z ingredient is high, and a thin film can be formed, without determining disperse ,„ the th.cKness 
of the film moreover formed with the pattern on a semi-conductor wafer. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS , 

[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the basic configuration of the thin film deposition system 
which consists of an ink jet device concerning the gestalt of implementation of this invention. 
[Drawing 2] The sectional view in the thin film deposition system of drawing I which took the free 
passage hole 32 and the **-ed [ liquid ingredient ] room 30 along the array direction especially. 
rDrawing 3] Drawing in which corresponding and showing arrangement with the piezo-electric member 
26 of the multilayer structure of liquid drive circles and the nozzle hole 20 in the thin film deposition 
system of drawing I. 

[Drawing 4] The perspective view showing the thin film deposition system which consists of a 
configuration when arranging the basic configuration shown in the thin film deposition system of drawing 
X in the shape of an array. 

[Drawing 5] Drawing in which corresponding and showing arrangement with the piezo-electric member 
26 of the multilayer structure of liquid drive circles and the nozzle hole 20 in the thin film deposition 
system of drawing 4 . 

[Drawing 6] Drawing showing the condition of having made the film formation equipment which becomes 
the semi-conductor substrate 42 from an ink jet device countering, and having arranged. 
[Drawing 7] Drawing in which corresponding and showing the selected nozzle hole 20 and the film formed 
in the semi-conductor substrate 42. 

[Drawing 8] Drawing showing the condition of having made the film formation equipment which becomes 

the semi-conductor substrate 42 from an ink jet device countering, and having arranged. 

[Description of Notations] 

12 — Liquid ingredient hold section, 

14 — Liquid ingredient mechanical component, 

16 — Diaphragm member, 

18 — Frame, 

20 — nozzle hole ** 

22 — Top-plate member, 

24 — Frame, 

26 — Piezo-electric member, 

28 — Liquid ingredient hold room, 

30 — **-ed [ liquid ingredient ] room, 

32 — Free passage hole, 

34 — Liquid ingredient supply control valve, 

36 — Contact part of the diaphragm member 16, 

38 — Both edges of the contact part 36 of the diaphragm member 16, 
42 — Semi-conductor substrate, 
44 — Thin film pattern, 
52 — Migration equipment 
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